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[13] mmmm'K(onmH!Li^m<o»km^um*. j':iT<^5?#*j«mi-*J!»t««*i^-c* 

(1) 7n-^ti:jPffti»*f«fii::J:oTa!l5£$tt*2pi4,n5j^gg;jtO. 7 0-0.9 9. 
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^mm^i^±-t^m.^.i>;^^o mz. 'mmi&>i^ntLx^^n'^i^m.=f-^m\^K n^xmm 

y)MLxi> Ri^mm t mm^mmm tLx o^m ^> ^^la r ^^mmmmm ii -dmrn 
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(1-5) j^^isao»g 
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( 2 - 1 ) j^5R*t^m-m]§;?5 sm«g 

fci-*i>ot*«*^e ci-c. r±ti--5<>oj t{t^i^<r>5 onA%)SK±, »*U<I4 

6 0«fi%tt±^ $<bic0* L<t48 0««%JJI±. #tciffiL<»49 0K«%J^Jl^:-e 
<O*t * C i: 4- * o 

[0 0 2 4] 

7 0-0.9 9T?*)^o 

[0 0 2 5] 

{4KS«JS«) 2. 2 g/cm3^JSi:]||<. mU^^^mii-tX-K 1 . 5 g/ c m^-e-lse^tt-CV^ 
<5»o $^li^Pt^=Sr«^ L^ 1 . 7 gy cm^iik±<r>i><D<Dmm-^^mi^ilX\^^^o 

$lttirJ:o-r«iJJe§tt-2>¥i^R5I^JK75«0. 7 0-0. 9 9. P-^f-EIIIfifet:: J: 

o/O^O. 6 9 0 0 nmJilT ( doo2 = 0 . 3 4 5 0 n m) -e*>l9. La ( a tt:*r|pjO^Hl^-^f 
-fX) 1 0 0 nmJ: <. Lc ( c lili:^^|6]0^|^^'<J--f X) 1 0 0 n mi 
CI Lv>o tfz. V--if-^^>R>(fi(4 0. 0 1 ~0. 9 (R-ft : ^--9-*- '^'^ 
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(2-2) L i ^^^<Ol£fi¥ii£?«»i814U-f^'>A««llfflM 

^&5f^iS^fe«*t«•^ «fOx.«L i A 1 ^^±^<DL i ^^{±. n-f >M<7>L i i:^^«?Ui<7) 

SC:t75«"e§*o L i-g-^fcLTJi^ L i A 1 ^'g-^^ L i S n^-^^x L i S \^^& 
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(2-4) mm. e£'fbtjmoms¥?sisiaiti4'j^'t/Am?ibfflm:s 

10 0 3 01 

^^Jt3.6 g/cm3-e^)mj»?^»itte<^1g;T^Wx.S-i:75*pTtgt:'ab^o 

(r>%'!^mtm 4 . 2 g / c T-ab x ^^Es m^^^&'St 2 . 9 g / c TlcVi-C-g^ffl 
$tfCV>^7&«, c:ttlC;^1iimiKI«:^*p-r^Cii:lcJ: m*l«S?&J^3. 0 g/cm^-e*>m 
<»ieta^14<7)1g:T«riJ|lx.^Cl t:i^WHlT'*-l)o - ■^•i' A<o^?&J^{±|ij 5 . 0 g 

/cm^T**!)^ mftx mM^^J^S. 2 g/cmH:J.T-e'(£ffl$tfrv^i,7{i^ :iix\zB.m 

wm^mx\-f^^t\zx.^^ mun^mz. 5 g/cm^t?^)mM?^^3ttt<^ig:T*}f|ix;& 

^tifi-^mxh^o Sm'fb/^-^v^'>A<^*?&JKtt*?>2. 9 g/cm^-e**). mft> 1E®M 
^S2. 0 g/cm^mTT♦^^ffl$^^Tv^;g>;&^ i i: 1= J: «9 > 
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[0 0 3 2] 

iWJiSTj'O. 3 7!;M2. 2<^^k^J|&-e**o J:0flF*L<t4> Vs Cr. Mn, Fe^ CoS. 
!!^5'C*oT^ ';f-'>Ai:ig^ifeJRo^;wJt7>fO. 3 7l;M2. 2 0'fb^t»-C^>'6e ±t 

Lx^^-t^m^&m^zMLs o'e)u/'i--t> h^m<7)mmxA I , in> Ge> 

Sn, Pb, Sbx Bi. Six P, B^J fc**^^ LTv^r ^() ^v>o ±IBOjEffiffi!|^5!RO 
(ft?. — «fe^L ixM02 (Ml±C Ox Nix F e. Mn<0iP''5r <fc<)l!tx x = 0--l. 
2o ) X iT'wtiL iyN204 (N{±il'^^< i: tMn^^tfo y = 0~2o ) "C^^tL^;^ 

[0 0 3 3] 

$e>Hx MfS!|^KJ±L i,MaDi-a02 (MJiCox Nix Fex MnOiJ/^^:< i: 1 
Sx DtiCox Nix FcxMnx AU Znx CuxMox AgxWx Gax Inx S 
nx Pbx Sbx Srx Bx P (^tfOM W<7)^^^: < t 1 ttx y = 0~1.2x a = 0. 
5~ lo ) ^-^tr^j-^N-x ttikih iz (NbEi-b) 2O4 (N(±Mnx E14C o> N i x F 
CxMiix Alx Znx Cux Mox AgxWx Gax In, Snx Pbx Sbx Srx 
Bx P<r>'J^-tj:< tiiim. b= 1 ~0. 2 z = 0-2o ) •C^$*t-Sxe:^;Vlf|jg=S::t-r 

[0 0 3 4] 

A-ftfi^tCtix LixCo02x LixNi02x LixMn02x L i xC OaN i i-a 02x L 

ixCobVi-bOzx L i X C Ob F e x-b 02x LixMn204x L i xM nc C o 2-c O4 x L 
ixMncN i2-c04x L i xM nc V2-C O4 x L i xM nc F e2-c O4 (ClC'ex = 0.02 
~1.2x a = 0.1~0.9x b = 0.8~0.98x c = 1.6~1.96x z = 2.01- 

2.3o ) Hf'mifhfii^o mi>utL\'>')f-f7i.^:^mm^mmtmtLxii. l ixC© 

02x LixNi02x LixMn02x LixCoaNii-a02x LixMn2 04x LixCob 
Vi-bOz (x = 0.02-1.2x a = 0.1~0.9x b = 0.9~0.98x z = 2.01 
~2.3o ) ;&«Wbn^o ^i:t3x x Olfiti^JfemPa^&MO'lS'e* I9 x ^mMKX*)^^ 

[0 0 3 5] 

mi>^A.izitkm^fi-Mmm'mmitf)'^t>ixx\^^:ho ^^mxit. Rmmm^mu-t^^t 
icj: i5x m^isi5JK2. 0 cm^xiimmmmM^<r>nT^n^^^t-f)^'5Sff^x^^o 
L 1 F e p Oimomt u \f>^it^mitm^^&m < x m^m^^xa *> . ^m^. 
^mm^^n. m^M^iz-tcfix^^. ^Ait-ftL i -^tymmumt Lxmtt^iz^m^ 

iiX\^^^o L i F e P04<^*^-JS{4 3. 6 g/cm^T'*t)x ll^E'J ■^'^^i.-i' rt^m^&tc 
^m^ivX\f^:hlEmUm- J:l9ig:«:>-e^-i>;^ci6x l^^^JSf'fk*^- 

-X(±$iblc^v»o 2|c||gg-C(±x R^SI^«:^j!jni--SC:i:lcJ: J)x mMig^JS2. 5 g/ 

[0 0 3 6] 

IEmi^mM<0^^f^^'^^ ^ii^i^^^^ i^!S^v>75^ 0 . 1 - 5 0 // m;6«ieFt L < 
X 0. 5 ~ 3 0 A' m<^Ja^<^#a36^ 9 5 %m±t?*> ^ C t H^^t Lv^o 3 miy.TO 

1 8 %jy.TT-* t) X ;&^o 1 5 mJ':JL±2 5 // mlikT<7>^^ 

$tL=&V^76^ BET&T-O.O l~5 0mVgW*U<x 0 . 2 g ~ 1 0 
/g75<«ft tV>o 
[0 0 3 7] 

liiiE#2 004-3048437 
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0. 8 g/c m^aJE-C^-STif, 2|i:5|^i-;fev»-cti«?&JKl. 0 g/ c mH:i±Offil5«iaffi 
[0 0 3 8] 

3. mmim 

=&*t#Orl^:^^t L-CJ4. (1) m^TS«l^5C*t# (^^-^ic i oTti:^;-^^^'^^ -y ^ 

2) m^S!i^s##i:.^^a!iiais:zB^f^, > r-mim^^-mfm. (3) mMis 

10 0 3 9] 
[0 0 4 0] 

HSJK^SaOi^tC, ^h\zCMC (sodium carboxymethyl cellulose) ^yf-^) 
3 - i; T - J: ^ iiJte*t ^ t T ^ J: v^o 

10 0 4 1] 

^^'-f >^-Ojsgfflfi{±, :ft^*tl^-^ 1 0 0Sl:S6iiL^^^> 0.5-2 0®fil$7&*ji 
[0 0 4 2] 

M^«9f^<7>^m#'^o^3(if«. <l^^<r>-)jmzii^mMX^:bii^^ K^' ^-•:rv- 

K a - - ^ if T'^pfpf^. n - ;i' r w T.mxwm't ^ •TS^mfi'^mf hit^o 

mm^2 004-3048437 
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10 0 4 3] 

. #U115e$tt5a^v>7&^ jiirtiO. 5-2000/imx »^L<t4 5-100 0/umJC^ 
[0 0 4 4] 

0 OTOl*3-Ci!fti5["e§^14|[gWi Lv^o 

[0 0 4 5] 
4 . Sfik'l'^SK 

[0 0 4 6] 

[0 0 4 7] 

JgHi:55r-2>0-e. iiUfliS 0-9 0 %t?fflv^ ib ti, L< {±5 0-8 0%T-*>^o 

t # ffl b T ffl V > -& d 1 75»-e § * o 

[0 0 4 8] 

^7R^->^m?i!i. #t;';-^«i'A-f ^>mMt>vt 7t(±L i v-m?ibi^i3ttsmi» 

[0 0 4 9] 

;V;^;VA7 5 K. N, N - v ^ f'-'V^^V'-i^ T 5 N- T 5 h% N, N-v 
J^f-;i/*;VAT ^ N-^^;WT-fe FT ^ K, N, N-v^^ •^;l'T-fe h 7 ^ h\ N-j:- 
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i^yt^iy Y\ '^u\£v>yt^-> K. f- Kn7 9>, 2 - h*'>f- Kn7 
[0 0 5 0] 

V'^'^AitCCtiL i C 1 04^ L i BF4x L i PFe, L i A 1 C l4> L i S b F6> L 
i SCN^ L i C K L i CF3SO3. L i CF3CO2. L i N (CF3SO2) 2«Ss*«* 

[0 0 5 1 1 

[0 0 5 2] 

[HMI^l 
[0 0 5 3] 

[0 0 5 41 

[ 1 ] ¥*^n^M : 

^^*t*l-02Fi^R?&]9t{i. 7 n-^i^^ft^^^fiP PIA-2100 (vJ^^-yi'X 

|it*l-0. 1 g^2 Om 1 <7)^:^->^j^|7|<.4iic^J!jnL. ^ • :t >|^MfS14?PJ 0 . 1-0. 
5KS%lJOx.^ci:t::J:-3TJ^-lc:0-tS:$HJ:> iHJ^ffl^^^^-M^rPSiiL/io ^mt. M. 
^St^^=^UT- 1 0 5 S (i/^-:f'7X7T^'^^V >i^'>:^-rAttl!i) 559- 

i|lj^J^,3S^<^mis&t4. rJ^#:i:XmJ , VOL.32. No. 2, 2000. #PS¥ 3 - 
1 3 6 4 3 9-^<Zr^^:t'tc|B«t$^t-CV^^7&*> :Br^*^fi<JtC{ili).TOjl») T-^^o 

mii.W^<05^^m.ii^y 7 h -Caigg* 7 n --t;v 2 0 0 a« m) (Om^^MM L 

fetti::;^ bD;^*5fc7&^l/3 0#MI1-CMI^$^^^ C C D ^ ^T-jtft^ii-So ^<r>m± 

aifE# 2004-3048437 
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[0 0 5 5] 

[2] 

(0 0 5 61 

[3] Jt^Ufft: 

ib^BfaiM^llfflNOV A- 1 2 0 0 (J.T-9-T'f (^) W 'Srfflv^t. -fe 

fi^I^^Jt^lBfl^(7>tM5S:^i£•C^) ^ B E Tftic J: «3 t ytio 
(0 0 5 71 

[ 4 ] nmmmio^ : 

(1) nmm'o^-:^ h 

0 r pm-C3 0«!^x 2IiIii^L. S=BB*m^«fe«rljRl$!i LTto i*itc^m^$!tKF'-K'; v 
-L 1 3 2 0 e-U T'^7Jl':J-7'f K (PVDF) * 1 2 ffiit%-&^ L^cN - ^ -f- 

;HfnUK> (NMP) ^m) «:m«g*t?a^«^i: P V D F<7>Kfiit75«9 6 :4U«:'&J:^ 

(2) ««<^S!i 

(m n&mmm im^i s^m) . lEmmtLxmnumx iw) nsMAi^ im^2 

5/£m) (C, ^n-g'^K^'^'-yW'- K*fflv>TBFf5e<7>I¥.^«.lw^:ftjL/wo Cin*12 0t: 

;^'^-e^<^. 7'W;=^£E75«m'mt:i**tT*tH X 1 O^-axi O^N/mm^ (1X1 0^-3 
X 1 O^k g/cm^) i:!t;5><}: ^ ICT'V;^ m^i^l 0 0 mt?x ^il<7)m^*JS t L 
fco H^^iS^St?! 2 or. 1 2B#M^^*L> M^m^fc L^^o 

(3) m«^}ei^&)§j£J£fF«ffi 

2 srorfe^tfJ-C, ±IB (2) T-f^SSit/cma (1 8mm4>) it* 2 5V<D±%'p'e. 

mUtLX^^ i7Ui/^}>i^-C3 ft imTL. PC7&«m^rtt::j^iti-*^K*ffi!l5fet/«:o 

( 4 ) L i 'f >m?&^S^-fe ^V^^lii 

::f>^m^rxmmLfzo 

^^)-:fu\£v>m:<7>i2Cji,^^y^ii^(D'i:}V (i*|^*^18mm) rticisv^T, ±IB ( 

a;l^-7X7'f (-1:;^:^- K2 4 0 0) . 2 5 // m) t?^<^32i^•r«ft^ L^tro $ 
'J 7r V^XfflO^mU^'^-i.lS (5 0/im) =SrI^^U^^ L/Co CI tttcm^H^^^JPx-C 

( 5 ) ^IPli^ 

EC (jn^V-^^^r-.i^;?^- h) 8®S^®.0^DEC -."K^- h) 12®S 

(6) ^SJcm-iJ-'f iJ^-'l^t^i^ 

m»S0 . 6 mA/ c m2 (0.3 CmM) •C^mi!S®mJE^]Bcmtftm=Sr^ff o/io 
^m»±V>^ hvi^T^^ 4 . 2 VtfO. emA/cm^t^CC (=t>;^^> 

V> h : ^mm) %n.^n'ofZo ^iC4. 2 V-eC V (nv;^^'^ h : jfemEE) ^ 

mt^^Oi)#A. mMMiJ^2 5 . 4 ;/ Al::'B:TL/iB#^.-e#jh$-^i:7t:o 
ifcmJiO. 6mA/cm2 (q. sCiSS) -CC CJ5cm=S:ff v>. mJE2 . 7 VT'* 

[0 0 5 8] 
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[5] * 

^P)jtj$s (%) = II - i's.mmmst-^nm^mm) i x i o o 

^"t?Jt0flW-»i-* i: J: «)«:W tTto 
[0 0 5 91 

mTU^-r^«iS1^K*tJN-> iEffifS^feK*t^^ i^^mm^rfflv^. ±BB (1) - (2) <0 
10 0 6 01 

MCMB ::^lig*':^'^5*;i/iBi^ V7i-X3^tfe||^&3&T•^ 
: 1 6 . 6 itix 

^i^Pimm : 0 . 9 4 , 

XlICo :0.6729nm^ Lc:84.4nm, 
9*7>R>fi| : 0. 1 2^ 
Jt^MH : 2mVgx 
K?5JS : 2 . 1 9 g/c m^o 

s CMG : m^mxmn^mmu^f: 

2 4. 5 ;um> 
¥J^P331^aS : 0 . 9 3 4 . 

X^Co :0.6716nm^ Lc 1459. On nix 

>'R'fit : 0,0 5. 
JtM«: 1. ImVgx 

: 2. 1 7 g/cm^o 

10 0 6 11 

<jE®»S*t*^-> 

L i C o 02 : Bls:'fb^S!ix : 2 8 . 9 y« m, *. 0 . 9 6 o 

L izMnaO* : H#^S$!ix I 1 7.4y«m. ¥*&nf^K : 0.9 4o 

10 0 6 21 

<mmmm> 

V G C F : ^ffi^ftHI&iii^x 

(SEMMft^WJ: '9) :i50nm. 
^^mm^ ( S E Mlift<»*f<t *)) : Sfim. 
^■i^rx^ir hJt : 6 Ox 

^mt (S EMMft^f^ i OMil:^ 1 A£ mS/w 0^lKm«:#m ; JSITIWII^) 
: 0. 11i/;umx 

XiUCo :0.6767nmx Lc:48.0nmo 
VGCF-A I^'K^SR^^a (VGCF*mi&<bx 1 2 0 0'Cj^^).x 

^J^j^^S (S EM®ft^;W^J: 19) : 1 5 0 nnix 

^nmrn^ (S EM®ft»*f J: O ) : S 

2p*^T;^^^' hJt : 7 Ox 

^lIiJJSP : 0. l>(@//umx 
X0Co : 0.6992nmx Lc IS. On mo 
VGCF-B : ^'tafiKSHI&iiia (VGCFIII&<l:^*'>mi%^*ll) x 
sp*^iil«l@ (S EM®ft»*f i *)) : 1 5 0 nmx 
^i^mm^ ( S EM®fm*f i *) ) : 8 yu mx . 
spr^T.X^^' hJt : 5 5x 

miE#2 004-3048437 
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Xj»Co : 0. 6 7 5 7 nm^ L c : 7 2. 0 n mo 
VGCF-H \*sm^9^mmm (VCCFvi-y h^^WW) , 

(SEMWftfilW-J: •)) : 1 5 0 nm. 
sFlS|i«)f(l:K (SEM®flRfi?*fJ: •)) : 5 /i m. 
spjijTX^i' ^Jt : 3 7. 
^IftJS : 0. HB/a* m> 

XilSlCo :0.6769nm. Lc:47.0nmo 

vGNF '.im^^m^mm. 

^^tmm. (SEMISiM^i: *)) : 8 0 nm. 

(SEMlifaJBWJ: •)) :6A<m. 
spJijTX/^?;?' hJt : 7 3. 

: 0. HB/z/m. 
Xij&Co :0.6801nm. LclSS.Onmo 

vGNT \%mL^m.^mMk. 

^Fl^jmiNIS (SEM]iiflfe^*f i •)) :20nm. 

(SEM®ffeM*fJ: •)) : 6 m, 
TOt;^^^' fJt : 9 o> 

^IKJS : 0. Hi/// m. 

Xi^Co : 0. 6 8 9 8 n L c : 3 0. 0 n mo 
[0 0 6 3] 
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[$(11 



^1 ^mMMmm7^^m(ofmm9^3MS. 



(g/cm') (%) 



MCMBre-l 
MCVCl-1 
MCVC2-1 
MCVCA-1 
MCVCB-1 
MCVCH-1 
MCVN-1 
MCVNT-1 
MCMBre-2 
MCVCl-2 
MCVC2-2 
MCVCA-2 
MCVCB-2 
MCVCH-2 
MCVN-2 
MCVCT-2 



95/0/5 



22. 7 



VGCF 



95/2/3 



23. 4 



VGCF 



95/5/0 



24. 2 



VGCF-A I 95/2/3 



VGCF— B I 95/2/3 



1. 6 



23. 4 



23. 4 



VGCF-H I 95/2/3 



23. 4 



VGNF 



95/2/3 



23. 4 



MCMB 



VGNT 



95/2/3 



23. 4 



95/0/5 



13. 0 



VGCF 



95/2/3 



13. 9 



VGCF 



95/5/0 



14. 7 



VGCF-A I 95/2/3 



VGCF-B 



95/2/3 



1. 8 



13. 9 



13. 9 



VGCF-H 95/2/3 



13. 9 



VGNF 



95/2/3 



13. 9 



VGNT 



95/2/3 



13. 9 



150 



100 



80 



80 



100 



110 



80 



120 



1050 



380 



210 



250 



400 



410 



330 



510 



SCMG:^®^ 



SCMGre-1 
SCMGl-1 
SCVC2-1 
SCMGre-2 
SCVCl-2 
SCVC2-2 



95/0/5 



13. O 



VGCF 



95/2/3 



1. 6 



13. 9 



SCMG 



VGCF 



95/5/0 



95/0/5 



VGCF 



95/2/3 



VGCF 



95/5/0 



14. 7 



13. 0 



1. 8 



13. 9 



14. 7 



180 



120 



80 



720 



320 



250 



LiCoOaJEti^ 



Co02re— 1 
CoVC-1 

Co02re— 2 
CoVC-2 



95/0/5 



LiCoOg 



VGCF 



95/2/3 



3. 3 



27. 9 



28. 1 



95/0/5 



VGCF 



95/2/3 



3. 7 



19. 2 



19. 4 



200 



150 



1250 



450 



LiMn204JE^^ 



Mn02re— 1 
MnVC-1 

Mn02re— 2 
MnVC-2 



LiMn204 



95/0/5 



VGCF 



VGCF 



95/2/3 



2. 9 



21. 1 



21. 7 



95/0/5 



95/2/3 



3. 3 



13. 2 



13. 8 



200 



150 



1150 



420 



JSl. 6 g/cm'^?^±^t^^ra7&«5 3-8 0%t:$*^^$tL-CV>:fev^*n ^Jgl. 8 g/ 
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[0 0 6 5] 

[0 0 6 6] 
[$2] 

^2 #5Bim®SrfflVNVtLi-Y:*->'«?&*tlg^-fe^w<^^]fe«1^^^>'^^tt(^2lil(Z>sp 







mmmm 


(A'h/ys'WW) 




Co02re-l(3. 3) 


MCMBre-Kl. 6) 




220. 0 


110 


Co02re-2(3. 7) 


MCMBre-2(l. 8) 




243. 3 


85 


CoVC-l(3. 3) 


MCVCl-Kl. 6) 


VGCF(2%, 2%) 


231. 8 


180 


CoVC-2(3. 7) 


MCVC1-2(1. 8) 


VGCF(2%, 2%) 


260. 5 


170 


CoVC-l(3. 3) 


MCVC2-1(1. 6) 


VGCF2%, 5% 


236. 8 


240 


CoVC-2(3. 7) 


MCVC2-2(1. 8) 


VGCF2%, 5% 


266. 2 


225 


Co02re-l(3. 3) 


SCMGre-l(l. 6) 




223. 0 


105 


Co02re-2(3. 8) 


SCMGre-2(l. 8) 




241. 0 


80 


CoVC-l(3. 4) 


SCVC1-1(1. 6) 


VGCF(2%, 2%) 


233. 0 


205 


CoVC-2(3. 8) 


MCVC1-2(1. 8) 


VGCF(2%, 2%) 


260. 5 


185 


Mn02re-1(2. 9) 


SCMGre-l(l. 6) 




205. 6 


120 


Mn02re-2(3. 3) 


SCMGre-2(l. 8) 




218. 3 


105 


MnVC-l(2. 9) 


SCVC1-1(1. 6) 


VGCF(2%, 2%) 


215. 7 


255 


MnVC-2(3. 3) 


MCVC1-2(1. 8) 


VGCF(2%, 2%) 


235. 1 


232 



* 2 : ib:*:^fi<?580%£t JlOi^-<^7^Sc 
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